Abstract. To assess the incidence of risk factors, management and outcome of umbilical cord prolapsed in a university hospital setting. A retrospective chart review of women who had cord prolapsed at King Abdulaziz University Hospital over a period of eight years. During the study period there were 49 cases of cord prolapsed (0.15% incidence), which includes seven cases of cord presentation. The mean maternal age was 30.31 years. The majority was booked cases (71.4%) and 5 were less than gravida (73.5%). In 10.2% labor was induced. The incidence of abnormal fetal presentation was 16%, and in six patients the onset of labor was before 31 weeks. The mean diagnosis to delivery interval was approximately 23 minutes; with the exception of two vaginal deliveries and one ventouse delivery, all women underwent crash cesarean delivery. There were 11 admissions to the NICU/SCBU and four mortalities, giving an overall perinatal mortality of 8.15%. In two of the mortality cases there were potentially avoidable factors; the remaining ones were extremely premature babies. Cord prolapsed is still a serious obstetric emergency. The diagnosis to delivery interval is a crucial factor in the management of cord prolapsed. All obstetric units should maintain continuous drills on crash cesarean deliveries.
Introduction
Cord prolapsed is one of the most serious obstetric emergencies. It is associated with a high rate of perinatal mortality and morbidity.
Successful outcome depends on several maternal and fetal factors. However, one of the crucial factors is the time elapsed between the incident of the cord prolapsed and delivery.
The primary objective of this study is to audit the management protocol of cord prolapsed in our unit through analysis of the maternal and perinatal outcome of cases diagnosed over a period of eight years. A secondary objective was to assess the obstetric risk factors that could be associated with cord prolapsed.
Patients and Methods
This study is a retrospective analysis of cases diagnosed as having cord prolapsed at King Abdulaziz University Hospital (KAUH) during the period of January 2000 to the end of December 2007. KAUH is the main teaching hospital in the Western Region of Saudi Arabia. Excluding emergencies, only booked obstetric cases are admitted.
The labor and delivery unit registry for the study period was examined. All cases of cord prolapsed were identified, and the medical records were retrieved. In each case, the following variables were examined: maternal age, parity, gestational age at presentation, obstetric complications/interventions, and method of delivery. In addition, the interval elapsed between the diagnoses of cord prolapsed, "diagnosis to delivery interval (DDI)", variables related to the fetal outcome including weight at birth, and APGAR score; admission and stay in the Neonatal Intensive Care Unit (NICU) or the Special Care Baby Unit (SCBU) until discharge and/or death were analyzed.
All data were analyzed using Statistical Package for Social Sciences (SPSS) V13 on an IBM compatible personal computer.
Results
During the study period, 32,082 deliveries have been recorded. Of those, there were 49 cases diagnosed as having cord prolapsed, giving an incidence of 0.15%. The mean maternal age was 30.31 (± 6.49) years. The majority (71.4%) of cases were booked. Regarding parity, 77.6% of the patients were less than gravid 5 parity in the studied group.
Only 5 (10.2%) cases that labor was induced, while the rest were spontaneous labor. Regarding fetal presentation, there were 5 (10.2%) breech, 3 (6.1%) shoulder presentations, and the rest being vertex presentations. This makes a total of 8 (16.3%) cases where cord prolapsed is associated with mal-presentation.
In 40 (81.6%) cases, the deliveries were after full term pregnancies, whereas the rest had been preterm deliveries; including 2 cases that delivered at 36 wks, 1 case at 31 wks, and 5 cases which delivered extremely preterm between 24-28 wks of gestations.
The mode of delivery was by crash cesarean section in 46 cases, 2 were spontaneous vaginal deliveries and one was delivered by ventouse.
Diagnosis to Delivery Interval (DDI)
The interval from diagnosis of cord prolapsed to delivery of the fetus was recorded in all cases; the mean duration was 22.78 min.(median 20 min, minimum 10 min, and maximum 47 min.). In the majority of cases, the diagnosis to delivery interval (DDI) was within 20-23 min., while in only four cases it was more than 30 min. Analysis of those cases revealed the following: In one case (DDI 47 min) the diagnosis was a cord presentation with good fetal monitoring, another two cases with cord presentation had IDD 45 min and 35 min, respectively; were frank and footling breech presentations, and both babies were delivered in good condition. In the case with footling breech, the mother had full stomach and spinal anesthesia was used during surgery. In the fourth case with IDD of 40 min no clear explanation could be found for the delay in undertaking the delivery.
If these four cases are excluded, the mean IDD will be approximately 20 min (SD ± 7 min, minimum 10 min, and maximum 30 min).
Mortality and Morbidity
There were 9 admissions to NICU, 4 of which expired, giving a prenatal mortality of 8.1%. The details of those cases are as follows:
A 26 wks baby, birth weight 970 grams, with APGAR score of 5 at both one and ten min. DDI was 30 min. The exact cause(s) of their death is not known, but most probably due to complications of extreme prematurity.
A 30 wks gestation twins pregnancy, birth weights 681 and 843 grams (cord prolapse occurred with the 2 nd twin). Both were admitted to NICU, and both expired. DDI was 30 min.
The 3
rd case was an un-booked, term pregnancy, with cord prolapsed diagnosed in the emergency room, with unknown period of time since rupture of membranes. A baby girl, birth weight 1956 grams, was delivered. APGAR score was zero and one, at one and five min. Resuscitation was done for 25 min. and the baby was admitted to NICU, but expired shortly.
The 4
th case was also a term pregnancy, which was in labor and a delay of 15 min. before induction of anesthesia could be performed as the patient had to be shifted to the main operating theater rather than the Labor and delivery suit operating theater. A baby girl weighing 3480 grams, APGAR 1, 5 and 6 at 1, 5 and 10 min., respectively. She was admitted to NICU were she expired after 11 days due to severe asphyxia.
There were three cases of neonatal morbidity.
The first one was a term gestation had the diagnosis of cord prolapsed made during labor and delivered by crash cesarean (DDI 12 min). A baby boy weighing 2930 grams with Apgar score of 1, 4 and 5 at 1, 5 and 10 min., respectively, were delivered. The baby was admitted to NICU and was diagnosed later as a case of decorticate brain death.
The 2
nd case is a 27 wks gestation, which was delivered by crash cesarean (DDI 24 min). A baby girl weighing 970 grams was delivered with Apgar score of 2 and 5 at 1 and 5 min. She was admitted to NICU due to prematurity. She was discharged home 8 wks later.
The last case is a term pregnancy, diagnosed as cord prolapsed while in the L&D unit. She was delivered by a crash cesarean (DDI 10 min). A baby girl weighing 2915 g was delivered with Apgar score of 0, 2 and 9 at 1, 5 and 10 min. She was admitted to the NICU and was discharged home 11 days later.
Discussion
Cord prolapsed is an emergency obstetric complication that is difficult to predict. In the present study the incidence of cord prolapsed was 0.15% which is generally agreeable with similar studies published from other tertiary referral centers [1] [2] [3] [4] . This, however, does not reflect its true community based incidence which may be higher, especially in societies when a large proportion of its deliveries take place outside health care facilities. Traditionally, factors such as prematurity, unstable lie, grand-multiparity, induction of labor, have been implicated as predisposing factors. In the present study fetal lie was abnormal in about 16.3% of cases and about 18.4% were premature births. Although, those as well as other factors, such as grand-multiparity and polyhydramnios are recognized risk factors for cord prolapsed, its sensitivity, in any single case is too low to be predictive for cord prolapsed.
It is possible that in such high risk cases, the use of ultrasound to search for cord presentation reduces the emergency encounter of cord prolapsed; hence the potential complications of crash cesarean can be reduced. Some studies have examined the overall role of antenatal ultrasound diagnosis in the management of cord presentation [5] [6] . In prospective follow-up of cases diagnosed as having cord presentation, it was possible to avoid crash cesarean in a large proportion of cases that showed persistent cord presentation. However, the authors' emphasis that a repeat scan, including intrapartum one, should be performed whenever an antenatal diagnosis of cord presentation is made; since in a large proportion of such cases the condition will be spontaneously resolved [5, 6] .
In clinical practice the crucial factor for successful rescue of fetuses with cord prolapsed depends on the duration of the DDI. Indeed, one of the parameters for evaluating the standard of Obstetric practice is the time required to undertake an emergency cesarean [2, 3, 7, 8] . According to international bodies, the time required to perform an emergency cesarean should not exceed 30 min. However, the term "Crash" cesarean refers to even shorter periods of time. In the present study, the mean interval from DDI was about 20 min, which is well within the recommended range, and is compatible with that reported in similar reviews on the management of cord prolapsed.
While shortening of the DDI is a crucial factor in determining the outcome of management of cases of cord prolapsed, every effort should be made to reduce cord compression and fetal hypoxia during those few minutes. The Vago method of rapid instillation of saline into the bladder has been described to relieve cord pressure during preparation for cesarean [9, 10] . Caspi et al. described no fetal deaths occurring in the 88 case managed by bladder instillation and CS in spite of long diagnosis to delivery intervals [9] . In our unit this technique has not been applied. Instead, once cord prolapsed is diagnosed, the instruction is to immediately ensure that it is replaced within the vagina and decompression of the cord is maintained manually by elevating the presenting part, until the patient is on the operating table and a skin incision is made. It is almost impossible to answer in an evidence based fashion the question of which maneuver is more effective as a management tool.
In the present study, the perinatal mortality was 8.1%. At least two were avoidable mortalities. In a term fetus, there was a delay of more than 15 min in induction of anesthesia and the baby was asphyxiated at birth and died at a later date in the NICU. The second case was a laboring woman who apparently had cord prolapsed for an unknown period of time before the diagnosis was made and an immediate cesarean delivery was undertaken. The third term infant was a patient who presented to the emergency room with cord prolapsed, and despite a crash cesarean the baby was born flat. The remaining mortalities and NICU admissions were cases of cord prolapsed compounded with extreme prematurity.
Finally, it is of interest that the incidence of cord prolapsed is very low despite the widespread prevalence of its associated risk factors. It is possible to hypothise that prolapsed of the cord has multi-factorial basis. It could be attributed to intrinsic defect in the "tone" of the cord or its collagenous components. Other mechanical factors such as its length, or relation to the lower segment could also play a role. The validity of such hypotheses requires large multi-center studies that include large numbers of cases of cord prolapsed.
In conclusion, in the present study the incidence of cord prolapsed as well as the perinatal mortality and morbidity are comparable to those reported in the literature. However, some of the serious morbidity and mortality cases could have been avoided. The importance of continuous drills on crash cesareans in reducing the DDI cannot be overemphasized. It ensures the obstetric team that including medical, nursing and ancillary staff are well aware of procedures to be undertaken in emergency situation. A yearly audit should be undertaken. Further studies are needed to examine the role of antenatal ultrasound diagnosis of cord presentation in reducing the rate of crash cesareans, and the effectiveness of techniques such as the Vago method in the management of cord prolapsed.
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